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(57) ABSTRACT 

The present invention is a female connector for releasable 
coupling with a male connector. The male connector defines 
a fluid conduit and includes a male end adapted to be received 
within the female connector. The male end includes a cou 
pling feature. The female connector comprises an opening, a 
collet finger, and an actuation element. The opening is 
adapted to guide the male connector along a first line of action 
as the male connector passes into the opening to be received 
within the female connector. The collet finger includes an 
engagement feature adapted to engage the coupling feature of 
the male end and displace along a second line of action 
generally normal to the first line of action. The actuation 
element is adapted to displace along a third line of action 
generally normal to the first and second lines of action in 
order to disengage the engagement feature from the coupling 
feature of the male end. When the engagement feature is 
engaged with the coupling feature, the fluid conduit of the 
male connector is held in fluid communication with a fluid 
conduit of the female connector. 
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FEMALE CONNECTOR FOR RELEASABLE 
COUPLING WITHAMALE CONNECTOR 

DEFINING AFLUID CONDUIT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation patent application 
of U.S. patent application Ser. No. 1 1/149,624, filed Jun. 10, 
2005 and entitled “Female Connector for Releasable Cou 
pling with a Male Connector Defining a Fluid Conduit; the 
disclosure of which is hereby incorporated herein in its 
entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates to connectors for fluid 
conduits and methods of using such connectors. More par 
ticularly, the present invention relates to female connectors 
for releasable coupling with male connectors defining a fluid 
conduit and methods of manufacturing and using such con 
nectOrS. 

BACKGROUND OF THE INVENTION 

0003 Quick connect/disconnect coupling assemblies for 
Small flexible tube applications and other applications are 
known in the art. Such couplings are utilized for bio-medical 
applications, convenience handling, beverage dispensing, 
instrument connections, photochemical handling, etc. 
Despite the existence of such couplings, there is a need in the 
art for a female and male coupling arrangement that offers 
improved coupling security, simplified operation, and 
decreased manufacturing costs. 

SUMMARY OF THE INVENTION 

0004. The present invention, in one embodiment, is a 
female connector for releasable coupling with a male connec 
tor. The male connector defines a first fluid conduit and 
includes a male end adapted to be received within the female 
connector. The male end includes a coupling feature. The 
female connector comprises a second fluid conduit, an open 
ing, and a collet finger. The opening is adapted to receive the 
male end such that the first and second fluid conduits are 
placed in fluid communication when the male end is fully 
inserted into the opening. The collet finger includes an 
engagement feature adapted to engage the coupling feature of 
the male end and displace generally laterally to a travel direc 
tion of the male end when the male end is being inserted into 
the opening. 
0005. In one embodiment, the opening of the female con 
nector is defined by a collar having a window through which 
the engagement feature displaces when the male end is 
inserted into the opening. 
0006. In one embodiment, the engagement feature of the 
female connector includes anarcuate leading edge, anarcuate 
lip adapted to engage the coupling feature of the male end, 
and an arcuate beveled surface located between the arcuate 
leading edge and the arcuate lip. In one embodiment, the 
arcuate leading edge is defined by a first radius and the arcuate 
lip is defined by a second radius that is smaller than the first 
radius. In one embodiment, the engagement feature further 
includes a first arcuate wall portion extending from the arcu 
ate leading edge to the arcuate beveled surface. In one 
embodiment, the engagement feature further includes a sec 
ond arcuate wall portion extending from the arcuate beveled 

Nov. 13, 2008 

Surface to the arcuate lip. In one embodiment, the coupling 
feature of the male end is a groove and the first arcuate wall 
portion resides within the groove when the engagement fea 
ture engages the coupling feature. 
0007. In one embodiment, the female connector further 
includes a biasing element adapted to bring the engagement 
feature into contact with the coupling feature of the male end. 
In one embodiment, the collet finger of the female connector 
includes an integral biasing element adapted to bring the 
engagement feature into contact with the coupling feature of 
the male end. 
0008. In one embodiment, the female connector further 
comprises a button including a member extending therefrom 
adapted to cause the engagement feature to displace laterally 
away from the coupling feature upon depressing the button. In 
one embodiment, the member is a wedge that is adapted to 
engage an inclined Surface of the collet finger. In one embodi 
ment, the member moves generally laterally to the displace 
ment direction of the collet finger and the travel direction of 
the male end. 
0009. In one embodiment, the female connector further 
comprises a housing generally containing the collet finger 
and Supporting the button. In one embodiment, the button is 
pivotally coupled to the housing. 
0010. In one embodiment, the female connector further 
comprises a biasing element extending between the housing 
and the button to bias the member away from the collet finger. 
In one embodiment, the button includes a latch extending 
therefrom adapted to engage the housing to prevent the button 
from overly biasing away from the collet finger. 
0011. The present invention, in one embodiment, is a 
female connector for releasable coupling with a male connec 
tor. The male connector defines a first fluid conduit and 
includes a male end adapted to be received within the female 
connector. The male end includes a coupling feature. The 
female connector comprises an opening, a collet finger, and 
an actuation element. The opening is adapted to guide the 
male connector along a first line of action as the male con 
nector passes into the opening to be received within the 
female connector. The collet finger includes an engagement 
feature adapted to engage the coupling feature of the male end 
and displace along a second line of action generally normal to 
the first line of action. The actuation element is adapted to 
displace along a third line of action generally normal to the 
first and second lines of action in order to disengage the 
engagement feature from the coupling feature of the male 
end. 
0012. In one embodiment, the female connector further 
comprises a button from which the actuation element extends. 
In one embodiment, the female connector further comprises a 
housing and the button is pivotally coupled to the housing. In 
one embodiment, the Substantially encloses the collet finger 
and Supports the button. 
0013. In one embodiment, the female connector further 
includes first and second biasing elements. The first biasing 
element acts against the collet finger to bias the engagement 
feature into engagement with the coupling feature of the male 
end. The second biasing element acts against the button to 
bias the actuation element away from the collet finger. 
0014 While multiple embodiments are disclosed, still 
other embodiments of the present invention will become 
apparent to those skilled in the art from the following detailed 
description, which shows and describes illustrative embodi 
ments of the invention. As will be realized, the invention is 
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capable of modifications in various aspects, all without 
departing from the spirit and scope of the present invention. 
Accordingly, the drawings and detailed description are to be 
regarded as illustrative in nature and not restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1A is a top-front isometric view of a female 
quick-connect coupler of the Subject invention coupled to a 
male connector. 
0016 FIG. 1B is a top-front isometric view of the female 
coupler. 
0017 FIG. 1C is a bottom-front isometric view of the 
female coupler. 
0018 FIG. 1D is a top-rear isometric view of the female 
coupler. 
0019 FIG. 1E is a top plan view of the female coupler. 
0020 FIG.1F is a front elevation of the female coupler. 
0021 FIG. 1G is a right side elevation of the female cou 

pler. 
0022 FIG. 1H is a left side elevation of the female coupler. 
0023 FIG. 1I is a rear elevation of the female coupler. 
0024 FIG. 1J is a bottom plan view of the female coupler. 
0025 FIG. 2 is a top-front exploded isometric view of the 
female coupler and male connector. 
0026 FIG. 3 is a side elevation of the male connector. 
0027 FIG. 4 is a bottom-front isometric view of the upper 
housing portion. 
0028 FIG. 5 is another bottom-front isometric view of the 
upper housing portion. 
0029 FIG. 6 is bottom-rear isometric view of the upper 
housing portion. 
0030 FIG. 7 is a bottom plan view of the button. 
0031 FIG. 8 is a bottom-front isometric view of the but 
tOn. 

0032 FIG.9 is a bottom-rear isometric view of the button. 
0033 FIG. 10 is a bottom-front isometric view of the 
button pivotally coupled to the upper housing portion. 
0034 FIG. 11 is top-rear isometric view of the collet fin 
ger. 
0035 FIG. 12 is a bottom-front isometric view of the 
collet finger. 
0036 FIG. 13 is a top-front isometric view of the collet 
finger. 
0037 FIG. 14 is a top-rear isometric view of the relation 
ship between the button and collet finger. 
0038 FIG. 15 is a bottom-front isometric view of the 
relationship between the button and collet finger. 
0.039 FIG. 16 is a horizontal cross section of the male 
connector coupled with the female coupler, as taken along 
section line AA in FIG. 1. 
0040 FIG. 17 is top-front isometric view of the lower 
housing portion. 
0041 FIG. 18 is another top-front isometric view of the 
lower housing portion. 
0042 FIG. 19 is a top-rear isometric view of the lower 
housing portion. 
0043 FIG. 20 is a top plan view of the lower housing 
portion. 
0044 FIG. 21 is a top-front isometric view of the relation 
ship between the button and lower housing portion. 
0045 FIG. 22 is a top-rear isometric view of the relation 
ship between the button and lower housing portion. 
0046 FIG. 23 is a top-front isometric view of the relation 
ship between the collet finger and lower housing portion. 
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0047 FIG. 24 is a top-rear isometric view of the relation 
ship between the collet finger and lower housing portion. 
0048 FIG. 25 is bottom-front isometric view of the front 
housing portion. 
0049 FIG. 26 is a bottom-rear isometric view of the front 
housing portion. 
0050 FIG. 27 is a top-front isometric view of the relation 
ship between the collet finger, button and lower housing por 
tion. 
0051 FIG. 28 is a bottom-rear isometric view of an alter 
native embodiment of the collet finger. 
0052 FIG. 29 is a bottom plan view of the embodiment of 
the collet finger depicted in FIG. 28. 
0053 FIG. 30 is a top plan view of the embodiment of the 
collet finger depicted in FIG. 29. 

DETAILED DESCRIPTION OF THE INVENTION 

0054 FIG. 1A is a top-front isometric view of a female 
quick-connect coupler 5 of the Subject invention coupled to a 
male connector 10. As will be understood from the following 
discussion, in one embodiment, the female coupler 5 includes 
an engagement feature and the male connector 10 includes a 
coupling feature. The engagement feature is housed within 
the housing 12 of the female coupler 5 and is adapted to 
positively engage with the coupling feature of the male con 
nector 10. Upon insertion of the male connector 10 into the 
female coupler 5, the male connector 10 positively couples 
with the female coupler 5. Depressing an actuation button 15 
on the female coupler 5 disengages the engagement feature 
from the coupling feature, thereby allowing the male connec 
tor 10 to be withdrawn from the female coupler 5. 
0055 For a discussion of the overall configuration of the 
female quick-connect coupler 5 of the subject invention, ref 
erence is now made to FIGS. 1B-1.J. FIG. 1B is a top-front 
isometric view of the female coupler 5. FIG. 1C is a bottom 
front isometric view of the female coupler 5. FIG. 1D is a 
top-rear isometric view of the female coupler 5. FIG. 1E is a 
top plan view of the female coupler 5. FIG. 1F is a front 
elevation of the female coupler 5. FIG. 1G is a right side 
elevation of the female coupler 5. FIG. 1H is a left side 
elevation of the female coupler 5. FIG. 1I is a rear elevation of 
the female coupler 5. FIG. 1J is a bottom plan view of the 
female coupler 5. 
0056. As shown in FIGS. 1 B-1J, the female coupler 5 
includes a male end 16, a female end 17, and an actuation 
button 15. As illustrated in FIG. 1A, the female end 17 is 
configured to be connected to a first fluid conduit by receiving 
the first conduit within the female end 17, and the male end 16 
is configured to be connected to a second fluid conduit by 
being received within the second conduit. 
0057. As can be understood from FIGS. 1 B-1J, the female 
coupler 5 has a generally almond-shaped rounded housing 12 
that gracefully curves from Surface to Surface. As a result, the 
female coupler 5 and its housing 12 are both ergonomic and 
attractive. As shown in FIGS. 1B, 1D, 1E and 1I, the button 
includes a generally oval-shaped recess 175 for receiving a 
user's thumb. The longitudinal axis of the oval-shaped recess 
175 extends generally parallel to the longitudinal axis of the 
overall female coupler 5. 
0058 As indicated in FIGS. 1C, 1G, 1H and 1J, the bottom 
exterior Surface of the housing 12 includes a second generally 
oval-shaped recess 18 for receiving a user's forefinger. The 
longitudinal axis of the second oval-shaped recess 18 extends 
generally perpendicular to the longitudinal axis of the overall 
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female coupler 5. Due to the ergonomic configuration of the 
overall female coupler 5 and configuration and orientation of 
the two oval-shaped recesses 175, 18, the female coupler 5 
can be comfortably held between a user's thumb and forefin 
ger. 

0059 For a discussion of the elements comprising the 
female coupler 5 of the subject invention, reference is now 
made to FIG.2, which is an exploded top-front isometric view 
of the female coupler 5 and male connector 10. As shown in 
FIG. 2, the female coupler 5 includes the button 15, the 
housing 12 (which includes an upper housing portion 20, a 
lower housing portion 25, and a front housing portion 30), a 
collet finger 35, a helical spring 40, and an o-ring 45. 
0060 
0061 For a discussion of the features of the male connec 
tor 10, reference is now made to FIGS. 1A, 2 and 3. FIG. 3 is 
a side elevation of the male connector 10. As shown in FIGS. 
2 and 3, the male connector 10 includes a barbed male end 50, 
a grooved male end 55, a disk portion 60, a longitudinally 
extending body 65, and a fluid conduit 70 extending through 
the male connector 10 from the grooved male end 55 to the 
barbed male end 50. 

0062. As can be understood from FIGS. 1A and 2, the 
barbed male end 50 is adapted to be received in a first tubular 
conduit 75 (illustrated in hidden lines), and the grooved male 
end 55 is received within an opening 80 defined in the front 
housing portion 30 of the female coupler 5. As shown in FIG. 
3, the barbed male end 50 includes a tapered section 85 that 
increases in diameter as it extends from the tip of the barbed 
end 50 to a lip 90 that extends circumferentially about the 
body 65. The tapered section 85 facilitates the insertion of the 
barbed male end 50 into the first tubular conduit 75, and the 
lip 90 facilitates the retention of the barbed male end 50 in the 
first tubular conduit 75. 

0063 As can be understood from FIG. 1A, the diskportion 
60 serves as a grasping feature that allows a user to grasp the 
male connector 10 for its insertion into, or its removal from, 
the female coupler 5. As illustrated in FIGS. 1A, 2 and 3, the 
disk portion 60 includes bumps/knurls 95 that increase fric 
tional contact between the disk portion 60 and a user to allow 
the user to rotate the male connector 10 as it is being inserted 
into the first tubular conduit 75. 

0064. As indicated in FIGS. 2 and 3, the grooved male end 
55 includes a groove 100 extending circumferentially about 
the body 65 of the male connector 10. The groove 100 
includes a leading beveled edge 100', a trailing beveled edge 
100", and a recessed cylindrical segment 100" between the 
beveled edges 100', 100". The recessed cylindrical segment 
100" forms the bottom surface of the groove 100. The groove 
100 is offset from the tip of the grooved male end 55, thereby 
forming a cylindrical rim 105 that extends between a beveled 
edge 110 of the tip and the leading beveled edge 100' of the 
groove 100. As discussed later in this Detailed Description, 
when the grooved male end 55 is received within the opening 
80 defined in the front housing portion 30 of the female 
coupler 5, the groove 100 serves as a coupling feature for 
engagement by an engagement feature of the female coupler 
5. Engagement of the coupling feature (i.e., groove 100) of 
the male connector 10 by the engagement feature of the 
female coupler 5 couples the male connector 10 to the female 
coupler 5. 
0065. In one embodiment, the male connector 10 is 
formed from acetal. In another embodiment, the male con 

a. Male Connector 
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nector 10 is formed from nylon. In yet other embodiments, the 
male connector 10 is formed from other appropriate poly 
CS. 

0.066 b. Upper Housing Portion 
0067 For a discussion of the features of the upper housing 
portion 20, reference is now made to FIGS. 1A, 2 and 4-6. 
FIG. 4 is a bottom-front isometric view of the upper housing 
portion 20. FIG. 5 is another bottom-front isometric view of 
the upper housing portion 20. FIG. 6 is bottom-rear isometric 
view of the upper housing portion 20. FIGS. 1A and 2 illus 
trate the outer features of the upper housing portion 20, and 
FIGS. 4-6 illustrate the inner features of the upper housing 
portion 20. 
0068. As shown in FIGS. 1A, 2 and 4-6, in one embodi 
ment, the upper housing portion 20 includes a shell wall 110 
and a longitudinally extending body 112. The shell wall 110 
has a rounded ergonomically shaped outer Surface and joins 
the body 112 at a rear end of the upper housing portion 20 to 
form one integral piece. The shell wall 110 includes a semi 
circular opening 115 at the front end of the upper housing 
portion 20, a top opening 120 for receiving the button 15 (as 
illustrated in FIG.1A), and a lip 122 extending along the edge 
of the top opening 120. As illustrated in FIG. 4, rounded 
grooves 125 are located in the inner surface of the shell wall 
110 near the intersection between the body 112 and the shell 
wall 110 on either side of the body 112. The rounded grooves 
125 serve as the upper half of pivot pin brackets for retaining 
the pivot pins of the button, as discussed later in this Detailed 
Description. 
0069. As indicated in FIGS. 2 and 4-6, the longitudinally 
extending body 112 includes a barbed male end 130, a female 
end 135, and a fluid conduit 137 extending through the body 
112 from the female end 135 to the male end 130. The barbed 
male end 130 includes a tapered section 140 that increases in 
diameter as it extends from the tip of the barbed end 130 to a 
lip 145 that extends circumferentially about the body 112. 
The tapered section 140 facilitates the insertion of the barbed 
male end 130 into a second tubular conduit 150 (illustrated in 
hidden lines in FIG. 1A), and the lip 145 facilitates the reten 
tion of the barbed male end 130 in the second tubular conduit 
150. 

0070. As illustrated in FIGS. 2, 4 and5, the female end 135 
is a bell-type socket with a stepped opening 160 defined by an 
outer section 160' and an inner section 160". The diameter of 
the outer section 160' exceeds the diameter of the inner sec 
tion 160". The outer section 160' is sized to receive the o-ring 
45 (shown in FIG. 1A) and the inner section 160" is sized to 
receive the grooved male end 55 of the male connector 10 
when the male connector 10 is coupled with the female cou 
pler 5, as shown in FIG. 1A. 
(0071. As shown in FIGS. 2 and 4-6, the body 112 includes 
a pair of parallel ribs 165 extending longitudinally along the 
bottom surface of the body 112. The body 112 also includes a 
pair of curved saddles 170 that are located near the top surface 
of the body 112, near the intersection between the body 112 
and the shell wall 110. The Saddles 170 serve as the lower half 
of pivot pin brackets for retaining the pivot pins of the button, 
as will be discussed later in this Detailed Description. 
0072. In one embodiment, the upper housing portion 20 is 
formed from acrylonitrile-butadiene-styrene (ABS). In 
another embodiment, the upper housing portion 20 is formed 
from polycarbonate. In yet other embodiments, the upper 
housing portion 20 is formed from other appropriate poly 
CS. 
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0073 c. Button 
0074 For a discussion of the features of the button 15, 
reference is now made to FIGS. 1A, 2 and 7-10. FIG. 7 is a 
bottom plan view of the button 15. FIG. 8 is a bottom-front 
isometric view of the button 15. FIG. 9 is a bottom-rear 
isometric view of the button 15. FIG. 10 is a bottom-front 
isometric view of the button 15 pivotally coupled to the upper 
housing portion 20. As shown in FIGS. 1A and 2, in one 
embodiment, the button 15 has a triangularly shaped platform 
174 with an ergonomically shaped thumb receiving area 175 
on the upper/outside surface of the platform 174. 
0075. As indicated in FIGS. 2 and 7-9, the button 15 
includes a wedge member 180, a latch member 185, and a pair 
of pins 190. The wedge member 180 tapers as it extends 
downward from the bottom surface of the button platform 
174. The wedge member 180 includes an arcuate inclined 
surface 195 for engaging a portion of the collet finger 35 to 
disengage the engagement feature of the collet finger 35 from 
the coupling feature of the male connector 10, as discussed 
later in this Detailed Description. The latch member 185 
extends downward from the bottom surface of the button 
platform 174 and includes a lip 200 at the free end of the latch 
member 185. The pair of pins 190 extends downward from 
the bottom rear surface of the button platform 174, each pin 
extending generally perpendicularly away from the longitu 
dinal centerline of the button platform 174. 
0076. As can be understood from FIG. 10, the lip 200 of 
the latch member 185 is configured to engage the lip 122 of 
the upper housing portion 20 to prevent the button 15 from 
overly biasing away from the rest of the female coupler 5 on 
account of the biasing force of the helical spring 40, as dis 
cussed later in this Detailed Description. Each pin 190 resides 
in a bracket formed by a rounded groove 125 and a curved 
saddle 170. This arrangement allows the button 15 to pivot 
about the pins 190 within the top opening 120 of the upper 
housing portion 20. 
0077. In one embodiment, the button 15 is formed from 
nylon. In another embodiment, the button 15 is formed from 
acetal. In yet other embodiments, the button 15 is formed 
from other appropriate polymers. In one embodiment, the 
helical spring 40 is formed from a metal such as 302 stainless 
steel. 
0078 d. Collet Finger 
007.9 For a discussion of the features of the collet finger 
35, reference is now made to FIGS. 2, 11-16, and 28-30. FIG. 
11 is top-rear isometric view of the collet finger 35. FIG. 12 is 
a bottom-front isometric view of the collet finger 35. FIG. 13 
is a top-front isometric view of the collet finger 35. FIG. 14 is 
a top-rear isometric view of the relationship between the 
button 15 and collet finger 35. FIG. 15 is a bottom-front 
isometric view of the relationship between the button 15 and 
collet finger 35. FIG. 16 is a horizontal cross section of the 
male connector 10 coupled with the female coupler 5, as 
taken along section line AA in FIG. 1A. FIG. 28 is a bottom 
rear isometric view of an alternative embodiment of the collet 
finger 35. FIG. 29 is a bottom plan view of the embodiment of 
the collet finger 35 depicted in FIG. 28. FIG. 30 is a top plan 
view of the embodiment of the collet finger 35 depicted in 
FIG. 29. 

0080. As shown in FIGS. 2 and 11-16, the collet finger 35 
includes a head portion 196, a body portion 200, and a tail 
portion 205. The head portion 196 includes an engagement 
feature 210 configured to engage the groove 100 of the male 
connector 10. In one embodiment, the engagement feature 
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210 includes an arcuate leading edge 215, a first arcuate wall 
portion 220, an arcuate beveled surface 225, a second arcuate 
wall portion 230 and an arcuate lip 235. The first arcuate wall 
portion 220 extends from the arcuate leading edge 215 to the 
arcuate beveled surface 225. The second arcuate wall portion 
230 extends from the arcuate beveled surface 225 to the 
arcuate lip 235. The arcuate leading edge 215 and first arcuate 
wall portion 220 are defined by a first radius. The arcuate lip 
235 and the second arcuate wall portion 230 are defined by a 
second radius that is smaller than the first radius. The arcuate 
lip 235 is formed by the edge formed between the second 
arcuate wall portion 230 and a back planar surface 240 per 
pendicularly intersecting the second arcuate wall portion 230. 
I0081. As shown in FIG. 16, when the grooved male end 55 
of the male connector 10 is fully received within the opening 
80 of the female coupler 5 such that the male connector 10 is 
coupled with the female coupler 5, the second arcuate wall 
portion 230 abuts against the recessed cylindrical segment 
100" of the groove 100. As a result, the arcuate lip 235 resides 
in the groove 100 adjacent to the leading beveled edge 100', 
thereby preventing the male connector 10 from being with 
drawn from the female coupler 5. 
I0082. As shown in FIGS. 2 and 11-16, the body portion 
200 includes an arcuate inclined face 245 and a notch 250. 
The notch 250 is located on a bottom side of the body portion 
200 and is configured to mate with features in the lower 
housing portion 25. The arcuate inclined face 245 is located 
on an inner side of the body portion 200 and tapers as it 
extends from the top of the body portion 200 to the bottom of 
the body portion 200. As can be understood from FIGS. 
14-16, the arcuate inclined face 245 is configured to be 
engaged by the arcuate inclined surface 195 of the tapered 
wedge member 180. 
0083. As shown in FIG. 16, when the button 15 is not 
depressed, the tapered wedge member 180 does not wedge 
against the arcuate inclined face 245 of the body portion 200. 
As a result, the engagement feature 210 is not disengaged 
from the coupling feature (i.e., groove 100) of the male con 
nector 5. However, when the button 15 is depressed, the 
tapered wedge member 180 wedges against the arcuate 
inclined face 245 of the body portion 200. Consequently, the 
engagement feature 210 is forced away (i.e., disengaged) 
from the coupling feature of the male connector 5. 
0084 As shown in FIGS. 2 and 11-16, in one embodiment, 
the collet finger 35 includes a tail portion 205 that curves back 
about the outside surface of the body portion 200. The tail 
portion 205 serves as an integral biasing element that acts 
against the interior surface of the lower housing portion 25 to 
bias the engagement feature 210 laterally inward towards the 
longitudinal axis of the fluid conduit 137 of the longitudinally 
extending body 112 of the female coupler 5. Thus, the biasing 
nature of the tail portion 205 causes the engagement feature 
210 to remain in engagement with the coupling feature (i.e., 
groove 100) of the male connector 10 until caused to disen 
gage by the actuation of the button 15. 
I0085. In the embodiment depicted in FIGS. 2 and 11-16, 
the head, body and tail portions 196, 200, 205 are formed 
entirely from the same material in one piece. In one embodi 
ment, the entire collet finger 35 is formed from nylon. In 
another embodiment, the entire collet finger 35 is formed 
from acetal. In yet other embodiments, the entire collet finger 
35 is formed from other appropriate polymers. 
0086. In one embodiment, as indicated in FIGS. 28-30, the 
integral biasing element 205 of the collet finger is formed 
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from a material that is dissimilar from the material used to 
form the rest of the collet finger 35. Specifically, the head and 
body portions 196,210 are formed from a polymerand the tail 
portion 205 is formed from a metal such as 302 stainless steel. 
As can be understood from FIGS. 28-30, the biasing element 
205 is a leaf spring 205 received in a slot 206 in the body 
portion 210 of the collet finger 35. 
0087. In one embodiment, the integral biasing element 
205 is replaced with a biasing element 205 that is separate 
from the collet finger 35. In one such embodiment, the sepa 
rate biasing element 205 is a leaf spring located between a 
surface of the collet finger 35 and the interior surface of the 
housing 12. In one embodiment, the separate biasing element 
205 is a helical spring located between a surface of the collet 
finger 35 and the interior surface of the housing 12. 
0088. As can be understood from FIG. 16, when the male 
connector 10 is inserted into the opening 80 of the female 
coupler 5, the beveled edge 110 of the tip of the grooved male 
end 55 of the male connector 10 interacts with the arcuate 
beveled surface 225 of the engagement feature 210 to cause 
the engagement feature 210 to displace laterally away from 
the male connector 10 (i.e., the engagement feature 210 dis 
places generally perpendicularly away from the travel direc 
tion of the male connector 10 as the male connector 10 travels 
through the opening 80 of the female coupler 5). Once the 
male connector 10 is fully inserted into the female coupler 5, 
the biasing nature of the tail 205 causes the engagement 
feature 210 to displace laterally back towards male connector 
10 such that the arcuate lip 235 is received within the groove 
100 of the male connector 10. 

0089. As indicated in FIG.16, when the male connector 10 
is fully inserted in the female coupler 5, the cylindrical rim 
105 of the male grooved end 55 of the male connector 5 is 
received within the stepped opening 160 of the female end 
135. As a result, the cylindrical rim 105 abuts against the inner 
circumferential surface of the o-ring 45 to form a liquid tight 
seal. 

0090. In one embodiment, the o-ring 45 is formed from 
nitrile buna-n. In other embodiments, the o-ring 45 is formed 
from other appropriate polymer materials. 
0091 
0092. For a discussion of the features of the lower housing 
portion 25, reference is now made to FIGS. 2 and 17-24. FIG. 
17 is top-front isometric view of the lowerhousing portion 25. 
FIG. 18 is another top-front isometric view of the lower 
housing portion 25. FIG. 19 is a top-rear isometric view of the 
lower housing portion 25. FIG. 20 is a top plan view of the 
lower housing portion 25. FIG. 21 is a top-front isometric 
view of the relationship between the button 15 and lower 
housing portion 25. FIG.22 is a top-rear isometric view of the 
relationship between the button 15 and lowerhousing portion 
25. FIG. 23 is a top-front isometric view of the relationship 
between the collet finger 35 and lower housing portion 25. 
FIG. 24 is a top-rear isometric view of the relationship 
between the collet finger 35 and lower housing portion 25. 
0093. As shown in FIGS. 2 and 17-20, the lower housing 
portion 25 includes a collar 255, a spring post 260, a pair of 
saddle posts 265, a ridge 270, a shell wall 275, a semi-circular 
opening 280, and a rectangular opening 285. The ridge 270 is 
centered laterally within the interior of lower housing portion 
25 and extends longitudinally in a manner that is parallel to 
the longitudinal axis of the lower housing portion 25. The 

e. Lower Housing Portion 
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ridge 270 mates with the pair of parallel ribs 165 extending 
longitudinally along the bottom surface of the body 112 of the 
upper housing portion 20. 
0094. As can be understood from FIGS. 1C and 17-20, the 
exterior surface of the shell wall 275 is rounded and ergo 
nomically shaped. The interior surface of the shell wall 275 
defines a bowl-like volume. The semi-circular opening 280 in 
the rear of the shell wall 275 receives the longitudinally 
extending body 112 of the upper housing portion 20 when the 
upper and lowerhousing portions 20, 25 are mated togetherto 
form the overall housing 12, as can be understood from FIG. 
1D. The rectangular opening 285 in the front of the shell wall 
275 receives the front housing portion 30, as discussed later in 
this Detailed Description. 
(0095. As illustrated in FIGS. 2 and 17-20, the spring post 
260 extends generally vertically upward from the interior 
surface of the shell wall 275. As shown in FIGS.21 and 22, the 
helical spring 40 is centered about the spring post 260 and acts 
against the bottom surface of the button platform 174 to bias 
the button 15 upward into a position wherein the wedge 
element 180 does not engage the collet finger 35. 
(0096. As indicated in FIGS. 2 and 17-20, each saddle post 
265 includes an arcuate saddle surface 290. As shown in 
FIGS. 21 and 22, each arcuate saddle surface 290 serves as 
another lower half of a pivot pin bracket for retaining a pivot 
pin 190 of the button 15, thereby allowing the button 15 to 
pivot relative to the lower housing portion 25. 
0097. As illustrated in FIGS. 2 and 17-20, the collar 255 
includes a flange 300 perpendicularly intersecting a cylindri 
cal wall portion 305. A window 306 or opening extends 
laterally through the cylindrical wall portion 305 and is 
defined in the cylindrical wall portion 305 by upper and lower 
planar wall portions 310', 310". The front side of the window 
306 is open, and the rear side 315 of the window 306 is the 
vertical planar face of the flange. A cylindrical opening 320 
passes through the collar 255. Thus, as can be understood 
from FIG. 16, when the male connector 10 is fully inserted 
into the female coupler 5, the grooved male end 55 passes 
through the cylindrical opening 320 to be received in the 
stepped opening 160 of the female end 135 of the body 112 of 
the upper housing portion 20. 
(0098. As indicated in FIGS. 16, 23 and 24, the upper and 
lower planar surfaces of the head 196 of the collet finger 35 
slidably abut against the upper and lowerplanar wall portions 
310', 310" of the window 306. As a result, the head 196 of the 
collet finger 35 may extend into or retract out of the cylindri 
cal opening 320 via the window 306, thereby allowing the 
engagement feature 210 of the collet finger 35 to move into or 
out of engagement with the coupling feature 100 of the male 
connector 100. 

0099. In one embodiment, the lower housing portion 25 is 
formed from acrylonitrile-butadiene-styrene (ABS). In 
another embodiment, the lower housing portion 25 is formed 
from polycarbonate. In yet other embodiments, the lower 
housing portion 25 is formed from other appropriate poly 
CS. 

0100 f. Front Housing Portion 
0101 For a discussion of the features of the front housing 
portion 30, reference is now made to FIGS. 1B, 1C, 2, 16, 25 
and 26. FIG. 25 is bottom-front isometric view of the front 
housing portion30. FIG. 26 is a bottom-rear isometric view of 
the front housing portion 30. As shown in FIG. 25, the front of 
the front housing portion 30 includes an extended face 330 
that has a semi-circular upper section335, a rectangularlower 
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section 340 and an opening 80 extending through the 
extended face 330. As can be understood from FIGS. 1B, 1C 
and 2, the semi-circular upper section 335 is received by the 
semi-circular opening 115 in the shell wall 110 of the upper 
housing portion 20, and the rectangular lower section 340 is 
received by the rectangular opening 285 in the shell wall 275 
of the lower housing portion 25. 
0102. As can be understood from FIG. 16, the opening 80 
in the extended face 330 leads to the opening 320 in the collar 
255 of the lower housing portion 25. Thus, the two openings 
80, 320 combine to guide the male connector 10 into proper 
alignment with the female coupler 5 as the male connector 10 
passes into the female coupler 5. 
0103) As indicated in FIG. 26, the rear of the front housing 
portion 30 includes an overhanging ledge 345, which serves 
as an upper planar Surface against which the upper planar 
surface of the collet finger 35 slidably displaces. The inner 
edge of the opening 80 adjacent the ledge 345 is tapered. This 
tapered edge 350 facilitates the engagement of the engage 
ment feature 210 of the collet finger 35 with the coupling 
feature 100 of the male connector. 
0104. In one embodiment, the front housing portion 30 is 
formed from acrylonitrile-butadiene-styrene (ABS). In 
another embodiment, the front housing portion 30 is formed 
from polycarbonate. In yet other embodiments, the front 
housing portion 30 is formed from other appropriate poly 
CS. 

0105 g. Coupler Operation 
0106 For a discussion of the operation of the female cou 
pler 5, reference is now made to FIGS. 1A, 2, 16 and 27. FIG. 
27 is a top-front isometric view of the relationship between 
the collet finger 35, button 15 and lower housing portion 25. 
As can be understood from FIGS. 1A, 2, 16 and 27, in order 
to couple the male connector 10 with the female coupler 5, the 
male grooved end 55 of the male connector 10 is aligned with 
the opening 80 of the female coupler 5 and then inserted. As 
the grooved male end 55 proceeds through the openings 80, 
320, the beveled leading edge 110 of the grooved male end 55 
encounters the beveled arcuate surface 225 of the engagement 
feature 210 of the collet finger 35. This encounter causes the 
head 196 of the collet finger 35 to displace within the window 
306 in a lateral direction away from the grooved male end 55 
and against the biasing force of the biasing element 205 of the 
collet finger 35. As the cylindrical rim 105 of the grooved 
male end 55 is fully received in the stepped opening 160 of the 
female end 137 of the body 112 of the upper housing portion 
20, the arcuate edge 235 of the engagement feature 210 slips 
past the leading beveled edge 100' of the groove 100 to fall 
into the groove 100. As a result, the engagement feature 210 
engages the coupling feature 100 and the female coupler 5 
couples with the male connector 10. 
0107 As can be understood from FIGS. 1A, 2, 16 and 27, 
in order to decouple the male connector 10 from the female 
coupler 5, the button 15 is depressed against the upward 
biasing force of the helical spring 40 to pivot about the pivot 
pins 190 into the button opening 120 in the top surface of the 
housing 12. This drives the tapered wedge member 180 
downward, which forces the arcuate inclined surface 195 of 
the wedge member 180 against the arcuate inclined face 245 
of the collet finger 35. As a result, the collet finger 35 is driven 
against the biasing element 205 of the collet finger 35 and 
laterally away from the longitudinal axis of the female cou 
pler 5. This causes the engagement feature 210 of the collet 
finger 35 to disengage from the coupling feature 100 of the 
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male connector 10. While the engagement feature 210 and 
coupling feature 100 are disengaged, the male connector 10 is 
withdrawn from opening 80 of the female coupler 5. 
0108. Although the present invention has been described 
with reference to preferred embodiments, persons skilled in 
the art will recognize that changes may be made in form and 
detail without departing from the spirit and scope of the 
invention. The invention is limited only by the scope of the 
following claims. 
What is claimed is: 
1. A connector system for releasably coupling together first 

and second fluid conduits, the connector system comprising: 
a male connector including: 

a first end configured to operably couple with the first 
fluid conduit; 

a second end including a coupling feature; and 
a fluid conduit extending between the first and second 

ends of the male connector, and 
a female connector including: 

a first end configured to operably couple with the second 
fluid conduit; 

a second end including an opening configured to receive 
therein the second end of the male connector when the 
male and female connectors are releasably coupled, 
wherein the opening guides the second end of the 
male connector along a first line of action as the sec 
ond end of the male connector is received into the 
opening: 

a fluid conduit extending between the first and second 
ends of the female connector; 

an engagement member including an engagement fea 
ture, wherein the engagement feature displaces along 
a second line of action generally normal to the first 
line of action when the second end of the male con 
nector is received in the opening, the engagement 
feature engaging the coupling feature to releasably 
couple the male connector to the female connector; 
and 

an actuation element that displaces along a third line of 
action generally normal to the first and second lines of 
action in order to disengage the engagement feature 
from the coupling feature. 

2. The connector system of claim 1, wherein the female 
connector further includes abutton from which the actuation 
element extends. 

3. The connector system of claim 2, wherein the female 
connector further includes a housing and wherein the button 
is pivotally coupled to the housing. 

4. The connector system of claim 2, wherein the female 
connector further includes a housing Substantially enclosing 
the engagement member and Supporting the button. 

5. The connector system of claim 2, wherein the female 
connector further includes first and second biasing elements, 
the first biasing element acting against the engagement mem 
ber to bias the engagement feature into engagement with the 
coupling feature, the second biasing element acting against 
the button to bias the actuation element away from the 
engagement member. 

6. The connector system of claim 1, wherein when the 
second end of the male connector is fully received in the 
opening, the fluid conduits of the male and female connectors 
are placed in fluid communication. 
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